Influence of epidermal growth factor on growth of bovine mammary tissue in athymic nude mice.
Bovine mammary tissue obtained from midpregnant Holstein heifers by surgical biopsy was transplanted subcutaneously to ovariectomized athymic nude mice (n = 5 heifers). After 3 weeks recovery, mice were either sham operated or sialoadenectomized (submandibular salivary glands removed). After an additional week, mice were injected with saline or 17 beta-estradiol + progesterone (1 microgram + 1 mg/day) for 2 days. In addition, half of the sialoadenectomized mice were injected with epidermal growth factor (5 micrograms/day). Grafted tissue was removed and rate of deoxyribonucleic acid (DNA) synthesis estimated by incorporation of 3H thymidine. Estradiol + progesterone increased the incorporation of 3H thymidine from 77 +/- 20 dpm/micrograms DNA to 472 +/- 53 dpm/micrograms DNA. In sialoadenectomized mice, DNA synthesis was increased from 88 +/- 16 dpm/micrograms DNA (saline treated) to 360 +/- 29 dpm/micrograms DNA (estradiol + progesterone treated). In sialoadenectomized mice treated with epidermal growth factor, DNA synthesis in estradiol + progesterone treated mice was 529 +/- 36 dpm/micrograms DNA, compared to 112 +/- 30 dpm/micrograms DNA in sialoadenectomized mice treated with epidermal growth factor. These data indicate that sialoadenectomy of athymic nude mice decreased the ability of transplanted bovine mammary tissue to increase DNA synthesis in response to estradiol and progesterone. This inhibition was removed by epidermal growth factor treatment. These data suggest a physiological role of epidermal growth factor in regulating development and hormone responsiveness of bovine mammary tissue.